Because of the well-developed abdominal musculature, the possibility of injury of the retroperitoneal organs such as the duodenum is not as high as that in children. Adult cases of isolated traumatic duodenal rupture caused by bicycle handlebar injury are extremely rare. We report a patient who experienced persistent abdominal pain after having a bicycle handlebar injury. Since the injury is hard to identify, abdominal computed tomography is performed to confirm the diagnosis. We also present a management flow chart to help physicians managing handlebar injuries in adults. (Hong Kong j.emerg.med. 2015;22:113-117) CT
Introduction
Although traumatic duodenal rupture due to bicycle handlebar injury is common in children, the condition is extremely rare in adults. Since adults have well developed abdominal musculature, the possibility of injury induced adverse effects on retroperitoneal organs is not as high as that in children. The duodenum is located in the retroperitoneal region, and it is hard to detect such injury initially if there is no associated major vascular or spinal injury. Here, we report a case of a young adult who developed isolated traumatic duodenal rupture due to bicycle handlebar injury. We also present a flowchart that would help clinicians on managing this condition.
Case
A 20-year-old healthy young woman fell from her bicycle and her abdomen hit against the handlebar while she was riding home from her night school at about 9 pm. She had no injuries on her extremities and showed no neurological deficit. She visited a nearby local hospital for an evaluation and was discharged without further treatment after several plain abdominal X-rays were obtained. However, her abdominal pain worsened throughout the night. She was brought to our emergency department the following morning at 9 am. She did not have nausea or vomiting. On examination, she was conscious and her vital signs were stable (temperature: 37.1 o C, blood pressure: 104/67 mm Hg, heart rate: 88 beats/min, and respiratory rate: 16 breaths/min). A 4.5 cm ecchymosis consisting of a concentric circular pattern was detected over the right upper quadrant of her abdomen ( Figure  1A ). There was also obvious tenderness over the right upper abdomen without rebounding pain or radiation to other areas. Laboratory data showed leukocytosis (white blood cell count: 15.08x10 9 /L) without anaemia (haemoglobin l: 13.6 g/dL). Bedside ultrasonography showed no haemoperitoneum or pneumoperitoneum. Furthermore, chest radiography showed no subphrenic or intraabdominal free air. Further abdominal imaging was scheduled considering the injury mechanism and clinical symptoms.
Contrast enhanced abdominal computed tomography (CT) was arranged and showed focal mucosal discontinuation at the third part of the duodenum; therefore, duodenal perforation was considered ( Figure  1B , white arrows). The patient received an emergency exploratory laparotomy. A single perforation measuring 1.5 cm was noted at the third part of the duodenum ( Figure 1C , black arrow) with mild bilious fluid leakage into the peritoneal cavity ( Figure 1C , white arrowhead). Primar y closure of the duodenal perforation site was performed and we also set a decompression duodenal tube. Jejunostomy was created for feeding. Her general condition improved gradually despite minor leaks from the closed wound vacuum drain (daily leakage of 5-10 ml of bilious content). After her general condition had stabilised, she attempted to take water orally on post-operative day (POD) 27. Thereafter, all drain tubes were removed. After smooth resumption of oral intake, she was discharged on POD 34 and followed up at surgical clinics. There was no residual abscess or duodenal leakage after 3 months of follow-up at our clinics.
Discussion
Traumatic duodenal rupture due to bicycle handlebar injury in paediatric patients has been well documented, 1 and other handlebar associated injuries such as abdominal wall hernia have been reported. 2 The high frequency of such injuries may be because of children's longer duration of riding a bicycle and relative under development of the abdominal wall. Adult cases of abdominal injury caused by bicycle handlebars are extremely rare, and our literature review showed that only one such case of traumatic small bowel bleeding has been reported thus far. 3 However, in particular, an adult case of isolated traumatic duodenal injury caused by bicycle handlebars has not yet been reported. Therefore, we report this case so that it serves as a reminder for first line physicians to consider such a duodenal injury when evaluating bicycle related injuries in adults.
Traumatic duodenal injury is rare, with an incidence rate of 3-5%, 4 and can manifest as a penetrating or blunt injury. Penetrating duodenal injury is more common, accounting for 77.7% of all reported cases of traumatic duodenal injury, while blunt injuries account for the remaining 22.3%. 5 The diagnosis of penetrating duodenal injury is relatively straight forward. However, early diagnosis of blunt duodenal injury, especially isolated duodenal injury, is challenging. The major part of the duodenum is located in the retroperitoneal space, making physical examination difficult. Moreover, the symptoms can be subtle unless extravasation of intraluminal contents causes peritoneal irritation.
In most cases, blunt injuries are caused by crushing of the duodenum between the seat belt or handlebar and the spine because of rapid acceleration and deceleration impacts over the anterior abdomen, as in the cases of motor vehicle or bicycle accidents. The retroperitoneal space is relatively difficult to approach by examination and injury to that area is easily overlooked unless severe, life threatening peritonitis develops or an associated injury such as Chance fracture or vascular injury is noted. Early diagnosis of isolated duodenal injuries is important since a delay in surgery would increase the mortality rate. 6 Abdominal tenderness is observed in nearly 92% of blunt duodenal injuries, whereas abdominal wall ecchymosis or abrasion is observed in only 23%. Furthermore, previously reported laboratory data showed that elevated amylase levels was only present in 27% of blunt duodenal injury cases. 7 Bedside ultrasonography or Focused Assessment with Sonography for Trauma (FAST) is often used as the first step to detect the presence of free fluid in the abdomen. The reported sensitivity and specificity for the detection of intraperitoneal free air by an experienced physician was 93% and 64%, respectively. 8 However, it is difficult to detect free air localised to the retroperitoneal space by abdominal sonography. The sensitivity and specificity of FAST for detecting haemodynamically stable blunt trauma is 41% and 99%, respectively. 9 Delayed diagnosis or even misdiagnosis of a duodenal injury can be devastating; however, results of the physical and laboratory examination may be non-specific and those of the FAST examination may be false negative. Therefore, further imaging studies may be needed.
Radiographic studies provide a more detailed anatomical description of the retroperitoneal space. Furthermore, in cases of subtle duodenal injuries, contrast enhanced abdominal CT can provide crucial diagnostic information. Therefore, abdominal CT has been used to differentiate duodenal perforation from haematoma, since perforation may require an operation while haematoma without perforation can be managed conservatively. 10 Our patient was diagnosed with typical grade III duodenal perforation according to the American Association for the Surgery of Trauma guidelines. If diagnosed in time, in most cases, retroperitoneal duodenal perforation can be repaired by performing a simple surgical procedure. 11 The intervals between injury and diagnosis and injury and ATLS: Advanced Trauma Life Support, FAST: Focused Assessment with Sonography for Trauma, CT: computed tomography operation are particularly important for reducing morbidity and mortality. If the interval between injury and diagnosis is more than 24 hours, the mortality rate increases to 29%. 12 Several studies conducted in major trauma centres have shown that hospitalisation and prolonged observation are not required in cases of stable blunt abdominal injuries. 13 It is also safe to discharge a paediatric patient after negative findings are obtained in CT studies. 13 Therefore, here, we also present a flow chart to help physicians manage handlebar injuries in adults ( Figure 2 ). Identification of isolated blunt duodenal injury on first encounter continues to be a challenge for physicians. Through this case report, we would like to remind clinicians of the possibility of duodenal perforation due to the trauma mechanism resulting from impact of a bicycle handlebar on the abdomen. In such cases, the initial symptoms and signs are non-specific, and a detailed imaging study should be performed, even in adult cases, if a history of injury caused by bicycle handlebar impact is suspected.
